Ganciclovir
(9-((1,3-dihydroxypropan-2-yloxy)methyl)-2amino-1H-purin-6(9H)-one) is an acyclic guanine nucleoside analog, which has inhibitory activity against all herpesviruses, but is especially active against cytomegalovirus (CMV). 1 Ganciclovir inhibits viral DNA synthesis. It is phosphorylated to a deoxyguanosine triphosphate (dGTP) analogue. This competitively inhibits the incorporation of dGTP by viral DNA polymerase, resulting in terminating the elongation of viral DNA. Ganciclovir is effective for the treatment and chronic suppression of CMV rerinitis in immunocompromised patients, and the prevention of CMV disease in transplant patients. Although Ganciclovir is widely used as an antiviral agent, the three-dimensional structure has not been determined so far. An X-ray analysis of the title compound was undertaken to disclose its inherent three-dimensional structure, which is essential for the development of better antiviral drugs.
Ganciclovir was purchased from Sigma. Single crystals of the molecule were grown from a dimethylformamide solution. Despite repeated crystallization, it was extremely difficult to obtain good single crystals. The biggest single crystal after many crystallization experiments was a colorless fine-needle crystal with a size of 0.3 ¥ 0.01 ¥ 0.01 mm. It was mounted on a glass fiber, and used for data collection. The structure was solved by direct methods, and non-H atoms were refined by a full-matrix least-squares method with anisotropic temperature factors. The positions of H-atoms of the amino and hydroxyl groups were obtained from Fourier syntheses. The positions of other H-atoms were geometrically calculated. H-atoms were not refined. An elongated thermal ellipsoid of C8 is indicative of disorder, but it was not possible to separate the disordered positions. The crystal and experimental data are given in Table 1 .
The molecular structure, drawn by ORTEP-III, 4 is shown in Fig. 2 . Selected bond lengths and bond angles are given in Table 2 . The bond lengths and angles are within the expected ranges. The geometrical parameters in the purine ring do not differ significantly from the corresponding values in the guanosine molecules in the crystal structure of guanosine dihydrate. 5 The chain moiety corresponding to the ribose ring in guanosine does not adopt a fully extended conformation with the torsion angles of N4-C6-O2-C7, C6-O2-C7-C9 and O2-C7- The torsion angle of C2-N4-C6-O2, which determines the relative disposition of the purine ring and the ether oxygen atom, is -71(1)˚. The corresponding angle in guanosine determines the relative orientation of the purine and ribose rings, and it is -137.2(8) and -58.1(7)˚ for crystallographically independent molecules in the crystal structure of guanosine dihydrate. It is interesting to note that the relative orientation of the base ring and the ether oxygen atom in ganciclovir is similar to that observed in one of the independent molecules of guanosine dihydrate. It is likely that the conformation is related to the biological activity of ganciclovir. There are four intermolecular hydrogen bonds, as given in Table 3 . Symmetry code: i) (-x, -1/2+y, -z); ii) (2-x, -1/2+y, 1-z); iii) (1+x, y, 1+z).
